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(2) Japanese Patent Application Laid-Open No. 2003-8407 (2003) 

"Comparator Capable of Compensating for Offset and D/A Converter Capable of 
Compensating for Offset". 

5 The following is an extract relevant to relevant to the present invention: 

It is an object of this invention to provide a comparator with a simplified 
structure which is capable of canceling an offset. 

To attain the foregoing object, transistors Nl and N2 forming a differential 
10 pair, a current mirror load (PI, P2), a transistor P3 in an output stage, and a passage 
through which an output of the transistor P3 is fed back as a substrate bias, are 
provided. Then, control is given to provide negative feedback so that currents 
respectively flowing through the transistors Nl and N2 are balanced with each other. 



15 



WW2003 - 8407 



(P 2003-8407 A) 
(43)&g8B ¥figl5^ 1^109(2003.1.10) 



(51)Int.Cl. T SffiiJIB^ FI (#%) 

H03K 5/08 H03K 5/08 E 5J022 

H03M 1/10 H03M 1/10 B 5J039 



*aEM* W St30®fiD!&8 OL (±12H) 



(21)ffiKS^ 


*H*&001- 190149C P 2001-190149) 


(71) MIA 000005821 








(22)WHB 


3pj&13i? 6 322B (2001.6.22) 


























(74)ftSA 100105050 






#S± SB SU- 






FIS'- A(##) 5J022 AB01 AB02 BA03 CA07 CB04 






CB06 CE01 CE05 CE08 CF01 






CF02 CG01 






5J039 DA05 DC05 



(54) [3ffl<D&m t7tfMlfi«i6ft§3>MP- ; 

(57) ami 

ism&m gshttztft y** n 1 , N2 

i:> Al/>h5 7-M (PI, P2)k, UJ^Sh? 

**Ni©at»v7*&UT*ws**iBBfc» sis 



y httffiMKtt&D/ASam 




( 2 ) 

1 

m&B. 1 ] 3i«»ff*- Y i:*7-fe y >-fe;i/ 
i&f3*7-fey h**>-fe;i/^-K©i:gfc:©^ 191311 

10 

ccdai/> b *9— ©s^^oro i 

©b7>y7^h £©&l©h7>S>*.*i:Bj8»©3¥ 

tWB*7-fcy b*+>-b^e— K©fcSfc©*> fufBMI 
1 © h7>5>**©$*- h £ FUr-f >©lfflfcg§iK£;h,S 
fHHIHflDtfct 

!MB*7-tey h^F-vV-b^-KOfcSfcCD^ S5I3ffl 

a«iaB©iHa*©«EE^ nGmw«%t- h 9 >s> 

7>*©-5t.<ZK X*a**SH*Sh9>S>;**©aMRC 
•**.*fc»©ffl»i:» 20 

UTKHa\*«**»B-* h 5 >£>**© 
«8C#*.6*l*«Efc»' ttB*7-fey h**>-fe;i^ 

[8t«W2] lt#B 1 fc*V^T, 
15 IBMft***: & 1- V 5 > s? 7 * © SSlffck C ft 6> *» C «» 
*7 Hr y 6>*i,T v» S C i: 5*7 -fe y 

[W«9(3] D/A08fet&i:, C©D/A£&g©aj 30 

h^V-fc/HMBfttawtl/— c©a>stu— 
^©tB*t*-3§, MIBD/A^glS©** £&:&©;* 
7-fey h£*t«-i-5*7-fev MMBfti:, SttSi 
i:«Wfcfc-*-**7-fey h»«#tt{*SD/A£»g 

a. 

4:. £©3>/ll/— *©ltiafc|g-3S % i5!3D/A£& 

s©A*ka*©*7-fev h«MM-«*7-fey bttot 



2003-8407 

2 

1"«7W y+ Y**JM*f 7 -f £©*-f y*- 

ft* C'©3WtU-^©-ffl*fcat-3ft, iuf3D/Ag 
&S©A2j&tH;b©:4-7-ky K«fflH-«3t7-tE y h» 

t6<*£D/A&&|giS.. 
im#M7] ff^3~SS*S6©^-fii;b>K:ga<8© 
D/Ag&£»&, feM^ff*©rajftdM3£lflft& 

a^^-^ft^D^^fcgaftTj-sD/Afflfcsi: 

Cif^8] W^3~»^6©V%r*V&»lC|Bfi© 

D/A«MiE«t*it*«waD/A«a«w)xa**7 

■fey h&»mt-S*ftT-ftoT> 

If!33 W*V—*§:*-7-fey b3r+>-fe;i^E—l*C1ZJi> 

JM* ftHHtfcJffifcJilK B3fBMK*ffcfe1-h5>S?7, 

* © 7 *> © V^tl**© h 7 > PZ. # (D&RJU 

ff-fSCfcCJ:!), 15133 >^V-^o^7tyh*^ 

^>-t;b-rs^7 l s'7*i:, 

i:> 

115133 Wl V— * C fcSSSftT V> 5 i5g3£fi3SS^fc «fc 
i>* 1533*7 "fey V >-fe;i/Jg©AW T^WEASfiM^ 
SnTV^SJHHrtC, H5f3D/A^|^gfc43V>Tx 15 
3BD/ASQfeS©xm**7-fey h^+>-fe;i/©fe»cD 

*^trdi:*1#eSi:*S> D/A^iiS©Aai**7-fe 

[«?§©^«B^gSi^] 
[0 00 1] 

A^^gtsi-rs. 

[0 0 0 2] 

[«6*©fefB] C D HASSMftt, QPSKgOl^tl' 

r>^i-izm>3mi-o D/A^giig©A*iiti:ai* 

mffH:-S[LTV^5©3!!^a«•Cife5iS, HfiRt(± N ^ 

[0 0 0 3] ie^, Qfi*©#^t»J6-J-«D/A* 
tfeS©HT% *7-fey hfi*s^-, T ^ s 2 

c©D/A^mg©Xa*#tt3bs^oTV^5) by 

I. Q©&©^©fSi*iisrtiT-3lg^||i:^s. 

[0 0 0 4] i^Ts D/A^«feS©Atii**7-fey b 

[0 0 0 5] D/A£&g©Atti:M-7-try hS^-^> 



( 3 ) 

3 

[0 0 063 -t.bT> £©3>^V'-*fcJ:*tttta* 
Ts D/Ag&i§©2j-:7-fey h^+>-fe;i/n. 

[0 0 0 7] dCDi^^ D/A^g|gOAtB*3i-7-fe 

1-2 34 1 3 O^fSCffifteftTV^. 
[0 0 08] 

i&wifim&vzstrzmm'} ±^bfc«tat> d/ io 

Hrtfcifc* o T V\ S 3 . 

[0 0 0 9) 3>^v-^ («aifc«5§i) mmmm 

eS&£«fi£-|-5 h7>S?X*©1M XOfcE £>o§3Sfc*g 
HUT, *7Hr y h#ifel>S©#»?rt-<&S. 20 
[0 0 1 0] 43MB#©Wttfi:J:%2:* nw^-^to 

[0 0 11] C©£5fcaFStf§ffl£jg*.55j-:7-fes/h& 

Ag&g§©tf7*yb**>*;v£3SfTbfc«-&) , * 

^Si:bT2 0mVtl±O*7-fey hisgoTV^&^fc 
^SCttfig^ilifc. 30 
[0 0 12] CCDi-5^S**<-rCB:, D/A&& 

&©A&;&:*7*y b©**>-fe;i/C$fci:^ *©&© 

[0 0 13] SUSCBu 3W^-^CD*7-b 

vK**>*;i^{t©fc©£ttC % «ffliagS*iS:tf5i 

4M£fc&B (IC) <D£Gffim<Dmttt:±<Dm 
jftU fc3V>ttfl£ig««fc©ga!fc£*6&T, BK-Cft 

[0 0 14] *JBflittC©J:"5ftHjlt#IUTft*ft 40 
&*©T*&, *OB9&tt. ^-7-feyhfeai&fl5t:WaE 

*. 

[0015] 

[RS*S?*1-5fe©©*@] «JB«)3WtMt 

W 0 5 Z tifir £ a * 5 5 . 
[0 0 16] i©3^l/-^Hv l®h7>^^0 50 



*t&82 003-8407 
4 

9h^>tM-mti±, ^©3>^v-^©m^ 

5 (7<f — Fit***"*) i^fcf S. 
[0017] lttWJ**:r h 7 >^J** (MKtf* h 5 > 
i>X* : *Jj«h5>i>X*) tfttiiSftttOSETV 

-©ta*«B©«{ft/is^a&u, *©stt##s« 
Etf&flsu *©«au *©h7>^^fttisns«a5 

[0 0 18] d©£-5tbT, ^r-f77-f-Ms; 

[0 0 19] fc/SU JWW 7^*3E*|qI*JJ;VA* 

b*-5iu * © ^-f F ©£*£E#& £«fc t) W&MEE. 
#*9>r**iTl/±irv. rx 

[0020] .t^Ts c:*v4BSr±-j-5fe», 

#*fc*-h7>5>X*<Dtf.fX*J«t&*T, «J»tt*«g 
fc*V^TJfc*©««ES6*fc3j-7-fey hft*HttS:-*jtT 
*<ii:t«fc>3, £&W7X©jr<f 7-£y£ris>37 

fa. dtufciD, *^'-f*— F©Jj->£8gH£&rJt: 
[0 0 2 1] IOi^ v ffi*fl53*l&«JE8©;i-7-fey 

[00 2 2] 

[«W©^Sfi©J&Jfi] (^«5©}&«S1) Hltt, 

-^^^■f-EiE&Bi'efe.a. 

[0 0 2 3] H^;**i3«fc-5C, MKr^S)5:1-h7>j; 
^Nl, N2h, *^>hX5-&mi&tiMlh7 
>VZ*P 1 , P 2 7vi'3-7'JmfS.<Dmtlf$L®& 

b5>^^^N3t, -affliiSlsIK 4 1 0 (GfcfilSgEfc 
iitRc, (iffi^S^SCci:, *7ty hSIS^{c^> 

fi^?) Cli:, ^s-fSl, X'f 9^8 3 2:, 
[0 0 2 4] G3<K NttNSBMOS h7>S?^^«j|Hft 



( 4 ) 

5 

u pkpsmos vdd» 
mmms. mz.&3v) T-fc>>,.vssft[ig&©g©« 

{ft (GND) T-<fc3. 

[ 0 0 2 5 ] 7W I ~S 3 ft, SmS&ff^e- F 

[0 0 2 61 >U »»S3HU amwmcttaflmg 

S> amSrf^«Ftfta*g?fl!lK:«JDlfe^e)tu 3-7 -fey 10 
V**v*;i^-F©fcgcttb«^fc<a>)&3.g>ft, 
5. 

[0 0 2 7] ^yfS2S, iy-bghH^W 
-KtCfeVNT^->U 3>/^l/-*i:LT©»mSirfm 
fcft*7l-S. *7-fe* h^r^>-fe;KDfe»Oft^»jg$lJ 

T> 3J-7-fe!yh**>-fe;m#fcft, {ft*BfilElIE& 4 1 0 

[0 0 2 8] 01O0?S©7*, HS»^*t-h7>y 20 
X*N1. N2CD* 4^^WX©KH*»fcBI2C 

[0 0 2 9] EwJtlSi^t, 2fi©£:t/t/«il#& 

#P1WH4, 16tpfc, V-7x • PWVJI (1 
8, 20, 22, 2 4) #7Bj£j5F;h,T03. 
[0 0 3 0]2fe«l#V7>$>**Nl-C;i&*K £{BI#h 

*i:V>5 2:gft> 02f(4, PI^x;H 4©«ffi&jfc 30 
Vth=2^,+ {2e,qN, (20,+V, 

>CDSIS$t$ 5 x qft^ffiS^fC-fe 5 s N. &ttffi© 
^«J5ftKt* 5 > V, , ftS«i: y-*©«{ftgT-<fc 

[0037]^ bl^tttffiVthli. V-*S{ft 

v,, m&*gmtLtzv-x<Dnm ton 

#U cott^Tvt LSVM8WE (stem 

e) vthtttiTc-rso 

[0 0 3 8] «R«tt*HSt/Ty-X«tt* 40 

T***£kft«K^*D, ssatifre.* 
[0039] wt> hcDea^ssw^^giig-r 

5. 

[0 0 4 0] X-f IfcbffiSfcgSfcU *» 
^•^T-ii-rSo 50 



ttn 2003-8407 
6 

1 ©IMXft h7 >S?;**N 2©tH , X£ t? 
t<i&££*l3©TfcS#, E2T'ft N BUOtHfth* 
*»-*&»fc, irfe&fcHllMMXfcl/rilivvcv**. 
[0 0 3 1]wt> ggioawii/— • *k:ov»t©, * 

[0 0 3 2]&43> IMMtfc&f h5>3>;** (HS&h 
5 Aft© b -5 ©?-v*^3>4r^ 

*>X (W/L) ft, 10 
it&B&JJt*-5fc»fc, 05*.tt\ 2 : 1 CR££*lTV^ 

ftl : lfc&So 

[0 0 3 3] HggtlS^a 7W v*-S lttbiSJ; 

_i^ n 2 ©y- > wev i n, VI pft % mmnsv r 

~[C ids 14] ±k©i-5t, MS&[U8&©£{B3i:;&{H!|©S 
SKfittSS&flST-ftl^bTffe-S^ £HRft, S^©SHC 
it), TW^VXtf^bS. *$gHBfc«fcftft\ z<DT 

©Sigfts MOS V7>VX#<Dm&K'(77>&mbZ 

**©U£VM8WEVt hi:, TX£©B8flS£ 

[0 0 3 6] NMOS h7>S*7>*©l,£^ffi«BEVt 
htt, TB (l) S;©J;5fc££*t5o 

,) }'"/Ci~ (1) 

[004 1] UTeDMBTfHU n»Kftj: LT, V I N 
= VIP, b5>i?7,^P li:P2*siH^ 
1 i:N 2 *©fc1"5. 

[0042] *^©S^r, b5>2^7x^N 1 ©£«« 

***Nl©£««ft#fc£-3Tfc£-*\ ^^55:«fi§ 

[0 0 4 3] (EC* h 7 >***N1 ©£««&# h7 
>^7x^N2©SffiS{ft,tt)^i:-t-5i: % ±xE©Si^ 
©i-5t N h7>^7,^Nl©b%V^WEVth*s® 
<feD, h7>^ : J'Nl©«^|g^4Sjg<>&5 0 
4^<itt, *^T>X©S«sA*VINK^SteA*VI 
P«tD{£V^E^#^fc«^i;Ii|bT-feS. CICl-e, H 
l©@Ktt, am©2J-^7*>7'tB*§, PMOSh7> 
S?X^P 3fc,tS-f WWHUTBitSIWtJ: 

VINtf£<EA*t'feD, VIP^SteA^-C* 

[0 0 4 4] ^7>7"©SI£X*V I Nt^SfeA* 



( 5 ) 

7 

(ffiffl§ISIalSS4 1 0&*>$-rcy>3©TN 3 
S lttb^C«J»)&;ie>ft-tV^]b>eK UJ*SEVou 

i-ftt>-^ h7>y**Ni©^«<4#±#-rs. d 

«. CCDS&f^tt, VIN=VIP«jfeftTTs ^S&H1S& 10 
©&*©* (P 1-N 1 ©*) ££M<om (P 2-N 2 © 
SO #H-ttttCft*J:3C* b5>5?**Nl©*|R 

[0 0 4 5] b*»U jHRCtt* ±ifcUfcJ; ; 5fc. £ft 
HR©fc&©*tt» h9>S>**<Dttfttt&-3SfcjBH 

[0 046] h7>^**Nl#b7>*;**N2.fc»3 
6fNIKft#*lrtK*tk EfeAfcV I Nttflmjdb 20 

v i Pi »)a(v%«Efe**&tt«hHbT;**. 

[0 0 4 7] _1-ftb-6ia*«£EVoufttft<ai6 % h 
9>^*N 1 OlRlftttftTta. K7>y7*N 

i ©£«mffi# b 5 * n 2 os^sffii Qig^ t 

-i-Si;. h^>S?x^N l©Vt h#?§5<ft!K b5> 

v * * n i <Dwsm.-Mm < ft s <> 

[0 0 4 8] c©*9fe*»antoffjWI*i>S*.SiiT» 

fc£5£1-So COCkttx VI N=VI PCD^TTs 
ItlESO^CStfl-^C&SioC, 30 
7, * N 1 CDg««{fc#i§g$*lS C i: &5»Hfci-*. 
[0 0 4 9] *]s>hK7-*mmTZ 
**Pl#P2«fc9 fc«^t££#{g<55:ofct&gr&Sl£ 

[0 0 5 0] V5>S>**P1#P 2 J; 

S?X*P2©PU<f >«£E<fct)fi<ft5o h 
5>$>;*£N1©HW>SEE# N h-5>^^^P2CD 
FW >«flE*t)«V^««^**. £©ttt£ttM«EA:fr 
VINC, #£MEMVIPJ:&ftVMUfefr*.&ftti 40 

[0 0 5 1] -J-ftfc"^ tH*«EVouta:fc<fc»K 

N 1 ©££«{£# h 7 >^^^N 2 OSSmffii DffiV* 
fctSi:, h5>5>X*Nl©L*l,M*Vth**i«fc 

h?>5>x*Nl©«»i&a*HS<ft*. 
[0 0 5 2] >5>^^N l©miSSI** s iS<ftS 

>«E#*<ft*. c©»f^*ao 

SU h5>^PlkP2, b?>S?**NlfcN 50 



4^2 0 0 3-8 407 
8 

2^*l-etvMftofc«M4^% > ^*s x VIN=V 
IPOjfettT^ ftft&IBKDP l-Nl©ftP 2-N2 
©*#HH«tt:ft* *^ CN l©ass«flbMM|$n 

*Lt©BMrett» vin=vip$ 

Jfcfrfcl/C^SfcJk tSA. VIN = VIP©i:^ * 
7-b v h (^I&I5lgS©£*©S?iW- 7 -fe v h ) 4$ o i:£ 

[0 05 3] iif> VIN=VIP + ai:VN 

SIWftfe-Wfcafcfco^T***-*. £©»&, VI 
N= V I P + a©£frFT-i!afrE8&© Pl-Nloffc 
P2-N2©**»HHWEfcft*J;-5fc % f?^^ 

n i ©a£K«ffi#8agsfts. -cm** vin=vip 

[0 0 5 4] d©«JB-C % BHlCMfcv SSSJWCVI 
N=VIPtbfc»^#il5 1 *3fefee> % VINttV 
IPJ:5*a«lt*<ftttnttft6ftV»*»6, VIN= 
VIPCtf&fcj:, a#;*ttVIN#ffio#&-efeSCi; 

[0 0 5 5] £<EA:*jV I N#- tiJ*«£EV 
outtt+oi&Mt5. +a*0*7tyb 

[0 0 5 6]j£fc N V I N-a = VIPfcVi-5^ff^# 
*fcaHM:*vvt» SifWS!lcyiN=VIPi:-f5i:> 

V o u t tt- a&S&££#4. 
[0 0 5 7] C©i-5ft, *J«HttJB*&M|E 

b5>$>**Nl©-9-^X$N2©-tf--fX,fcD 

ft, ciit:J:!U MF£^Y4-— K©4->ftffirjhUT< * 
WU77*i&5fa, <U!riqi©4r66K:fe»i4J:5fc 
TS. b7>i?^^Nl©-9-^fXi&N2©-y--fXJ:o* 
*S<Rttt*Ckft,-±»o 4 VIN-a=VIPi: 
V>5*H 1 TT % SMJfl9CVIN=VIPfcu a^J«ff 
Voutt^$dfitJt:-a©*7-ty b*tEJW*yS*e.# 

[0 0 5 8] JWTx C©JiWCOV^•t»Wt-4. 
[0 0 5 9] C 'T% «i(E©7 , Wt5>X*8lfi'f«fe 
©t, A*ef7>^^Nl©«K*f4#j:^ bfctt 

[0060] c©fcs % sflzfcv-^fst^a-rs^ 

^-f*-F 1 0*s*>b-rb*3i:s V~x«tt (V 
K) fc^*-K10©W5rfl«E (VF) SJD^fcft 
EE (VK + VF) Ttiot, aHK«ffi#>?>rd«iT 

*neLt©«E«tt©±j?#^ji6fcft 0 «rL, 

[0 0 6 1] cn-etts St/t-f7X««^j«t&M 
OS h9>$>X*©MHMgft*fTOtefefc©fcfc-9 



( 6 ) 

9 

[0 0 6 2] Z<D£51*m®&!iiK?><D&m±?Ztz 
©t^XS, ffl%.\£s 2 : 1 fcSSL-CV^. 

[0 0 6 3] h7>y^N KDjjUfimmmtjif&^t 

t?*oTs i^fi©e^$8Kf-ci:#-t!g5i:^-5c:i:-e 

OK^V^^VIPCDX^SffiVIPi;©^^ VI 
N-o=VIP (att«JS8*7-by b«E) ii^dlflSf! 
^44ifeii:K:«:S. 10 
[0 0 6 4] ±i&«Di:*»)> tH7j«EV 

outfcli, -aOlff*7-bs'hi!i s ^tt5. CCt 
y± v hmmw h 9 * N 1 <Z>W&>U ?7> fcfcS 
4)J0ittlBC£v*Ts b7>s?;**Ni©£«;w 
T^tt> b5>y**Nli:N2©-y-.fX£|^i:bfc 

[0 06 5] NM0Sh7>^Nl©SS 
mffitix ^SJ^6.l£T1-5^|qI (v-f^CD^-fql) fc© 
#*§S#«K <t^Tx NMOS>7>^ 20 
*N 1 ©S««ttVA (1-fcfr*K 3r£*y H 1 0 
©T^-btttt) Its V-X«tt (Sr^-f^-M 0 
©*V>-K«£) «fct>fc±#bfcU&». 
Fl OB:, 2ftbT:*->bfeV^ 

[0 0 6 6] WmttL (VA) i:V-**t£ (VK) , 
fe£ VlC* v >X«{SfcDffi£©BS^&03 CjjVt-. 

[0 0 6 7] 03©£{J(!lfc:^£ft5©;b J , W7tv 

b (a) fc-**.fcv^j(§&©a«R>vf rxofcrtsisv*-. 
S«nwTJXis±#-r5^ ^7>7SttVC (VK + 
VF) T^^^htbSK **lfil±©*fl3tt^I 30 

[0 0 6 8] »7t«^ (a) &#2.fcl§-& 

vq (±ie©-o^©®BEtffia) ew-^? h-rsip 

fi«jgSJ(Brci5a&KnWTX©flSSE (*§«<s^©^-f 
7^5 y*U>^) #5t«£ft*c:i:fc;fe3. 40 
[0 0 6 9] &2>, 01©3>7 i >U-C lfct, NMOS 
h7i/^^Nl©SffiM^T^*s, V— X«t(K\ 
3V>ttNM0Sb7V^X*N2©a£te*{ftt:#S&^ 

b3>^>tffcbT«tt1-* 

\t, NM0Sh7>i?7,^Nl(Z)SSt, S3g$*i&m 
5. 

[ 0 0 7 0 J 0 4 Bu A?J©©Mi&*r&fc-f h7>^7 50 



EPS 2 0 0 3 - 8 4 0 7 
10 

*SPM0Sh7>«Wei)SL&3^1/-^^ 
1"o Hl©@i&i: b5>y**©^*S#3£fcj&:-3T^ 

[0 0 7 1] (fgfi£©^2) *^S6©J&^TBu «m 
©HSifi©^©3i-7-fev b^r-v>-fe;y«itisto3>^ 

U-*SJg^T, CDMAJ£<IMK^3;*T,5D/Ag& 

[0 0 7 2] 05 (a) Bu D/A^ft§ot7t^b 

05 (b) Bu CDMA^{i«l©i|g5©^j5g^-t-^n 
y70T-fc?>. 

[0 0 7 3] 05 (b) tr^f«t-5fc, CDMAmtm 
&^3eHII3 0 0*»6tH7j?nSI (^18) , Q 

5 0 0a, 5 0 0bt-T:H3^fB^{c:£&U QPSK 
&S3S6 0 0 , mm®&7 0 0 &SlTx 7>9-i-7 1 0 

*»e><i<f testis. 

[0 0 7 4] Z<D£g. I, Q©2^tt©e^n^tl 
£ffiffiMM££b;*H2-&V>;fe«>fc:BU 2tJOD/A^i 
S§5 0 0 a, 500 b©AHi;&^4#IBlgfc-gcb'rv<> 

[0 0 7 5] *C1T, 05 (a) fc^1-«fc-5feA*i»I5] 
ESSffi^T, D/Ag£ftS5 0 0a, 5 0 0b©^-ive 
n©Affl:** 7 * v b U )5D5f©D/A& 

&ss©Aty*j*m*-gc£ . 

[0 0 7 6] ££T?, nW^V-^itUT, «5&©fU6 
©J&Si-CSirabfcal-^-fev bSig (MM) «Hgft&3> 
MI/-^4 0 0SCWt5. D/A^g|ig©^-7-bvb 
£^r-^>-fe;H-S©lC^feit % 3>/tl/-^4 0 0OA 
;&®fc^;l7S>*vtv^;*-f y^S 3&a^9=4ffilt:«J!)«i 
&T\ ££©«Sfcfr7*y b&*-v>-fe;i/t-3„ 

[0 0 7 7] ifefc, y^SS^bflUC^JD^S. 
£©i:§s HIB#C, mi<DX-4 v?-S 1 fcaflJfctjD&& 

[0 0 7 8] fel^ 0 1 ©@B&©n i/^^tr-C H 

■fe;^$^^TV^SWrartt:43V^•Cx D/A^g^||5 0 0a 
(5 0 0 b) ©Atil73^"7-by b ; £^r+'>-fe;i/-^-5)fcto 
©»f|t#*]K*n*. 

[0 0 7 9]^»SU, D/Afflft»©Affl*C*7-b» 

lEffiis, Si£{ife£Iel8&4 1 l^e»tH±r^i%, JiD^t||4 
2 0fc*V>t, *©»iE<it* J A7jM^{c#jte,tiS. 

[0 0 8 0] felT, *©»f^©«!l5*8iWj-«. 

[0 0 8 1]««] N 36DJW4 2 0C; «jttt, 1. 7V 
©tSSM^fcffi^l-ST'-^^A^^-S. cr©4:g x 
1. 7 V©7*-*A7Ji:H8§bT\ *-7>^4 12*57* 
v7-*>7>h%iii&f 5. 7 9f-ilS4 14li 1 3>M 

4 o ociiifrd-^tfo— i^^;i/fcstei-5*-c© 

*-7>^4 1 2A»^>tB*$ns*'?>h{tS^cci4 



( 7 ) 

11 

£x Jngg§4.2 0C4^5. 
[0 0 8 2] i!5«k JO^StS^ilfcnsffiiEieB: 
"0" X&itzib. 1. 7V©A:frtt, D/A&&SI5 

0 0a (5 0 0b) £*©££-¥•* 

[0 0 8 3] D/Ag&g5 0 0a (5 0 0b) ©&& 

iB*Bu y$n94 0 l x-i >tf-y>;*£& 

£*VC, 0 0©S<g4g^-{C^e.ti5. 

D 4 0 0 CD^S<E4g?fc:{iSi|S«flEV ref 

(C£-Ci£2Vi:-f5) #4-2.f>ftT^S. ^SteSgf^ 
©«£©;&#iSV<>&», 4 0 Ocm^fcfN 10 

ttio#s4 2 o xtim^K.isanzH%. 

[0 0 8 4] wmtwtim')&i£t^ D/A&&SS5 

00a (500b) ©fcH^tfVref (2V) $jB;l3 
4 0 0©fcB:frfci:n— i/^UcSJEU 
£*Uc.fc!K 4 1 2ttU-fey bSft, *&s * 

O^CDA^V^Hi**^ V^4 1 4C^fSti5. 

[0 0 8 5] d©^ D/A£&8§5 0 0a (5 0 0 
b) ©A*>43«fcVHJ:*j8u fcfcfc^ Vref (=2v) 
fciffi-Sftx h#*+>-fe;U;**i.5 0 20 

[0 0 8 6] (gUfc©B©3) g|6tt, *$8&(Djm<D 

[0 0 8 7] »*l*Jfel!rffcau 05tH«"C*5o fc£ 
U *IUSO^JilT-H:, »IE<fc±j£®B&4 3 

ia»#0B&4 3 2%ffi^UT^5. Mf«|, ^<vf 
S4BU bJSMKg^&ftS. 

[0 0 8 8] CC-Ctt, ia»S4 2 OOA^fcLTx 3 
>^U— ^4 0 OCDS*P«flEVr ef trat, 2V©ifi 

^SBEfcfflsi-s^-^s^s. mmm&i**>&j3 30 

?ns*SiEtt©ffiaafl6t4 "0" T-feSo 
[0 0 8 9] 3>;^-*4 0 0fc*V^ gigfllVr 
ef (=2V) kXt>m^<D*>h*W%U xtim^o 
##;*:gtttt«s »Q«^tHlS&4 3 2X\ (ffijg© 

^^♦ictiMs-rsfit) ©«gt*ffd. mt, xtim 

^©;£#/h£ttftt£, iD«*ilK4 3 2T\ -^tt©AD 

[0 0 9 0] ^©ieicb-Cs D/Ag&l§5 0 0a 
(5 0 0b) fc#&1-5*7 ts-h 

t5^<, ;v-:7#lHl-pT^<©-t-fcS>#, A*Ji:fcH;fr 40 
<fc "5 K£ Si: (^ttfgigfigCiRj&bfctf 

J8i:&5i:) x 3>^U-^4 0 0©m*{iA^/D- 

[0 0 9 1] dOtt&fcfcofcitSC, *-fs'^S4£ 
a*y«fc«J Oft** 7y?4 3 4£$m21xT^?>ft 
Mft, JD^4 2 0C^-T5. CtlC«fc>), D/A 
£&g§5 0 0a (5 0 0b) ©A**«tVtiJ*{i, Vr 
ef (=2V) kmpLbtlZ. £*Vfc<k!K AUi**7 
■fey hfcfc^v-fe^ii,*. 

[0 0 9 2]E6O*«m 7v7t>t»Z (&3U 50 



ftg§2 0 0 3-8 4 0 7 
12 

©, A*^©ili:3>^V-^©S^g[ (Vref) 

s*|ni§, iD£fr&sv^&«j?©-;#i3£&»s i &g# 
JfeS. £©fcg, «]Mlfe(^i:bTA*M^fc#^S*7 
•fev htt, H&fcl8±1-3D/Ag&g©2t-7-fey hJ: 

> & i: A£<t^©$J»HS£fc©&W-fttf 

J^©#?J$fcS>> ^©.fcafcfiijifotffc^©-^ G^IB* 

[0 0 9 3] (gJ6©^ 4 ) E 7 tt*«Q3©Slffi©^ 

[0094] %mm>imx%, m^tmrn^wmo 
D/A&&g5ooa (500b) zmmmtiTzmm 
hiss 5 1 o t* > cm-r. 

[0 0 9 5] £©«fc-5&#fi&fc-r5fc > D/Ag&lHfc 
©^-f^-?y^U>^{±20Kit^nSfc» > *7-fe 
yhSSSSE-TS (^r^>-fe;H-S) «|gl%)2fgi:5feS. 

^©^■iPiis-ecs^^jffl-r^fci&c, 7.^90 

2, 9 0 4©2o£S!t:f\ D/A^M5 0 0& 

(5 0 0b) ©I5SCB:, AnStSg9 0 6£fcfcti£#SS9 
0 8*§aW\ Cti6.©3!n]j¥S, «jHgtt, S^I&ffiffiUfe 
^t±38M{iB©*Stlit£fTV\ *>5-;fra:iSI*?£fTfc!3: 
V^. iOi^4MCJ;!3, D/A£&as©tf..y M»£ 
©2<g©«SS[^ D/Arj>n— ^^©^-7-fey 
>-fe;i/$ff a c tlfix- % s. 

[0 0 9 6] fe«U #«?t&#2tefc&S^ lEiJfefe 

S 5 * afiflfc® UT> a^CSST-^-r^i] LTV\ 
ite*CS-5V->fc^Ts S4, S5fcb48 

[0 0 9 7] WTx ^WfciiiSgl-So 

[0 0 9 8] Aftfctt^^l/g^LTmM© 
<t^A*"f S. ^©fiS{±«K^iii^1-5|^©Si{li:^ 
5ffi*A*1"5. aSH:ffl*tfeV^a9g©cp;Ci>fil$A* 

^®s&9 o o hgggg-rs, 

[0 0 9 9] «J^iSttma©fiT-J;V^gtB:0fc:^ 
^(Dtztb, ia|TS9 0 6;&V&8gg9 0 8 4>t, 

tt, nagttA^fit^-ec^^iti^^tLS, ^©m*fle 

8:D/Ag&gg5 0 0a (5 0 0b) t, Mg}/>»? 
5. 

[0 10 0] •€-©ffi*<afe3>/^l/— ^4 0 OTIS^S 



( 

13 

(i GB£fi§0 i:lfc«cU S^*&V%*»2flS£L 
Tffl*t5. *-©ffi*#lSV^$JBrLfci&^ ftMKH 

CO 1 0 1] JnJfSVWJfS^a^W S -£© 

^Ltini@gK:«t»3 5 i ^^;i/A*{iti:Jn»$n5. c© 

■tt**6H0W« "H" s "L" fc«D£LiO«*Hire 
4flt*«*&*UI£«--J£«i:fc*. £©=t*agT-D/A 

[0 10 2] b*LC<Dtt»"Ctt, *£D/Ag&g&cD 

*LT, c©#®©ini*St!lE&9 oo©W;t> 
jUM©*** (9 0 2, 9 0 4) * 

ft*+>-b^r***»«B»**U «H&9 0 8fc < k!)i* 

[0 10 4] £©«jfcfc3lftlf, D/AM«OK» b 
[0 10 5] (fgflg©iJ8§5) BStt, *HJfi©Jg®fc 

g&©*tj£&*vriis§H-e » s . 
[0106] wMvm&vimomi&h. mmnhh 

£Hfe?ifc«. fc£U E87?a: % D/A£&§t5 0 0 
a (5 00b) ©*^h7-f 7^f^K* 
*^S/*7-r;i/^ (SCF) 9 12, 9 14&&8LT 

[0 10 7] 7^^0W9IHU MJSai;i/-7*©^-f > 
X%, flHTC&S. 

[0 1 0 8] H8©HgrctiU SCF9 12, 9 

D/A^g?*e,a*©ra©5iffi^ra4 s ^$<^5. * 

©J:^3ft««-eD/ASHJMB«D*7-fe?r h** >±JW 
fMtffS. 5MM±LPF©jfAK:j;&, *7"fe*h*+ 
V-feil/BHftUK&SOT&Sft SCFOffiXftflTC 

;u^t««±. scF©arf^jsaas*7ctiiu mmam 



8 ) #ga2 0 0 3-8407 

14 

[0 1 0 9 ] fil± % BM8bfcD/Agdft»©*7«b» h 

E9©j;5K:fca. 

[oiio] -rfcfc^, ±i\ 3>/^i/-^s3f 7 ^ v 

ft^-V>-b;i/fS Ur»^l 2 0 0). 

[oiii] amftf^^-Ffc 

10 ti % Utt6«DlBtt» avyv-tHcfitfc&fismEEfcJt 

ftUMMb «D«H^tt, *t8£*,s. 

[0 112] *©*7*9 hMlAm 

*h®fl»fcJ*iS.l/*p/Aaafc»CB|bT, *7-fey 

97*1 4 0 0) . £tlC£!K 2t>©D/A£&g©if# 

20 [0 113] #D/A£ifeglcWU *7-fe*y 

97*1 5 0 0) « jgd^-^fcAftbT^ D/A&&& 
fxt)*S (7?5»71 6 0 0). 
[0 114] W±ittWL&3>>'^U-^^ < tVD/AS: 

t> — o<D*mtmfctzmm$i\x^z. *u-c, ic 

©y*b*fr$gW©<MJ;&i\ I COa- »f-fcJ;S 

itvfc.tD, ffiffiWhDfttv CD 
30 MAmm*fr5Z.iiifiX%Z. 

[0 115] fe:fc> ±i£©HSii©^)!§T?H:s #7-fc>y b 
**>*Jl4ft^&©:3>rtl/-*$ttaUTV^«tf, 
3>;tv-j(Ot7t9 htf'-h^o-e&fta:, HI 0 
~H13©J;d{c, M©3>stl/— * (*7t» 

[0 116] 

[MB©*!-*] o±ttiibfcJ:5fc*»Bcj:ntt % * 

40 £fc> £©3 D/A^|g 

«tbx ^©^feV^SSJS^fgfcJ&S. ^7-lr«/ 

h#+>-fe;M*iiii wares, ic©iagt©b 

^1"$ (a&tf©S4fi) fefi±f *. 
[HliOfflfm&KliB] 

[HI] *»?l©d-7-fey h^+>-fe;i/«StgN-tn>/< 
k — ^ ©SlfiK©— ^ fe^^-(aiiSH 
[H2] Hl©n>^l/-^3!)S^$h,fci|£^^|5] 

50 »?®*ii&^1-l&riiH 



( 9 ) 



15 

[03] BKDSW*!/— *E£vvr, 

[04] *f|ffiO^-7-by h**>±)mtfett%^>rt 

[05] (a) h*^>-bv- 

(b) CDMA2l#facD5giJ©«fiK^1-^Dyi'ia 
[06] h^>-b7-CD*J^ 

[07] D/Agg^©#7*?h*+>*7-CD8|j& 

[08] D/A^||CD^7-bv h^^>-k7-CD«J5it 
OffeO0SSS^1-ilKI2I 

[09] D/A^lSlo^-7-fey h&*+>-fe;H-Sfc 



2003-8407 



16 



[010] T)/h$®gk<D*7*y h**>-fe-7-©£ 
[01 1] D/A2Eg5SO^-7-by V**>-fe7-®£ 
[012] D/Ag&g§©3j-:7-fey 

[013] D/AMJfflW)3j-7-b»h^>*9-©* 
^09^^-MsieS0 

io ffi^o&m 

10 *Sy-f*-F 
4 0 0 

410 tfcfg§SSIUE& 
S1~S3 7^9? 



[01] 



[09] 



VDO 



wpur- 




16] 



VOUT 



* ***** 



=> IT. & 

«***« 



J.200 



J.800 



I 



J400 



J500 




( 10 ) 



*£gg 2003-8407 



[02] 




VSS CGND) 



[123] 



VA1 




VA2 



VF : m£#4 *- 
VK: V-Mtft 

VA1 : tOBt7« 7 f*4*4l***©«JB*WUfc 
VA2 ;«8*7** ► 



( 11 ) 



2003-8407 




( 12 ) 



ftW2 003-8407 




